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.OMAXIMUM AND MINIMUM TEMPERATURES. 
The highest temperature reported by a regular station of' the 

Signal Service was SS, at Rio Graude City, Tex., on the 30th. 
The maximum temperature was SO, or above, at Tampa aud 
Jacksouville, Fla., Brownsrille, Tex., and Los Augeles, Cal., 
and was above 70 in the east Gulf states, along the Atlautic 
coast south of the 35th parallel, in the Rio Grmde Valley, iu 
south and southwest California, southwest Arizoua, and i n  the 
middle Sacramento valley. Over the north 1mrt of the upper 
lake region arid the east part of the middle plateau the masi- 
mvm temperature was below 40, and it was below 50 north of 
a liue traced from the south Maine coast westward to south 
Iowa, and thence northwestward to northwest Montana. The 
reports of United States Army post surgeons aud voliiumy 
observers show the following maximum temperatures iu states 
and territories where temperature rising to or above 80 was re- 
ported : Fort Ringgold, Tex., 90; Pomoua, Cal., and Eust,is, 
Fla., 88 ; Tucson, Ariz., Hattiesburgh, Miss., and several statious 
in Louisiana, 81; Citronelle, Ala., aud Hardeeville, S. C., SO. 

The lowest temperature reported by a regular station of the 
Signal Service was -27, a t  Saint Vincent, Minn., on the 15th. 
The minimum temperature was below -10 in north Vermont, 
extreme east upper Michigau, central and north Minuesota, 
North Dakota, northeast Montana, and in areas in northeast 
Utah aud central Colorado, aucl the temperature fell below 
0 (zero) north of a line traced aloug the Maine coast, t81ience 
westward north of the lower lakes to south Minuesota, theuce 
southwest to south-central New Mexico, theuce northwest to 
northwest Nevada, and thence east of nort'h over the northern 
plateau. The highest minimum temperature, 53, was reported 
at Key West, Fla., aud the minimum readiugs were above 30 
along the immediate south Atlantic, Gulf, and Pacific coasts. 
The reports of United States Army post surgeons and volun- 

tary observers show the following miuimum temperatures in 
states and territories where minimum temperature falling t o  
or below 0 (zero) was reported: Breckenridge, Colo., -36; 
West Milan, N.  H., -30; Pokegama Falls, Minn., -26; 
Elk0 ( S ) ,  Ner., -25; Grafton aurl Fort Pembiua, N. Dak., 
-24; East Berkshire, Vt., aud Oelrichs, S. Dak., -23; 
Chotean, Mont., -22; Fairfield, Me., -20; BOCB, Cal., 
Heury's Lake, Idaho, and Aut'elope Spring, N. Mex., -19; 
Ogtlensborgh, N. Y., -18; Hayward, Wis., -16; Fort Fet- 
terman, Wyo., and Roscommou, Mich., -15; Silver Lake, 
Oregou, -14; Fort Du Chesne, Utah, -13; Fort Niobrara 
aud North Lonp, Nebr., -10; Carroll, Iowa, -S; Cooleys, 
Ark., -7; New Hartford (l), Couu., and several elevated 
statmiom in Pennsylvania, -4; Lakiu m c l  Spcarville, Bans., 
-3; several stations iu Massachusetts, -2 ; Adrian and Pick- 
ering, Mo., -1; BoIar, V a . ,  and Warren and Winnebago, 
Ill., 0 (zero). 

OLIMITS O F  FREEZING WEATHER. 
The soctheru limit of freezing weather is shown 011 Chart 

IV by a liue traced mer the Florida Peniusula in latitude 
about 39O and a second liue traced jiist inside the west Gulf 
coast liue. The western liniit of freeziug weather is shown on 
this chart by a line traced along the immediate north Pacific 
coast aud :I second liue traced iuvide the Pacific coast line 
south of the 40th parallel. 

. ORANGES O F  TENPERATURE. 
The greatest and least daily ranges of temperature are given 

iu  the table of' Signal Service data. The greatest monthly 
rauges of temperature occurred over the north-central part of 
the country, where they exceeded GO, whence they decreased 
eastward to less than 40 on the south New England comt, 
southeastward to less than 30 over extreme south Florida, 
southward to less thau 40 on the middle west Gulf coast, aouth- 
westward to less than 50 over the middle and south plateau 
and ou the south Pacific coast, aud westward to less than YO 
ou the north Paoitic coast. 

. 0 FROST. 
The tirst Irilling frost of the seasou was reported at Ynma, 

Ariz., 7th; at Snn Aiitouio, Tex., l l t h ;  and at Titusrille, 

The tirst black frost of the seasou was reported a t  Jackson- 
ville, Fla.: l4th, nud at Aiken, S .  U., 1Sth. 

The first light frost of the seasoil was reported a t  San Diego, 
Cal., 8th; at Colegrore, Cal., 9th; at  Corpus Christi, Tex., 
l l t h ;  aucl at Jupiter, Fln., 14th. Light frost occlirred as far 
south as Lee county, Fla., ou the 5th, Gth, l i th ,  15th, 19th, 
20th, and 25th; along the immediate Gulf coast ou a number 
of' dates; in the lower Rio Graucle valley on the 24th; a t  
Yiima, Ariz., on the ls t ,  2~1, 7th, and Sth; aud at San Diego, 
Cal., 011 the Sth and 9th. The light frost of the 9th a t  San 
Diego, Cal., injured plants in the Cajon Valley, and the light 
frost of the 14th at Jupiter, Fla., iujurecl vegetation. 

Fla., 14th. 

THE COLD -R O F  1890-1891 IN E E P E .  8 b The period of low temperature in central and western E u r m -  
which continued through the greater part of the past winter 
was probably the most persistent in the annals of European 
meteorology. A cletermiuation of the Citiises which coutributed 
to produce the cold spell is of paramount importauce to the 
science of meteorology, aud this work will doubtless be uuder- 
taken by European meteorologists. It is not within the province 
of this publication, nor is i t  possible a t  the present time and 
with the data at hand, to attempt more than a brief review of 
the geueral meteorological couditious over a considerable area 
of the uortheru hcminphere during the prevalence of the great 
cold. A recognized fact in  connection with abnormally high 
barometric pressure aud unusually low temperature is their 
depeudeuce upon each other, a n d  au iuterestiug liue of inves- 
tigation is that which has for its object the coutirmation of t h e  
theory that abnormal cold over one portion of the uorthern 
hemisphere is compensated in some degree by au excess of 
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Oanada for January, 1891, as determined from the reports of 
Iu the table 

of Signal Service data the total precipitation and the depart- 
ure from the normal are gireri for each Signal Service station. 
The figures opposite the names of tlie geographical clistricts in 
the columns for precipitation and departure from the normal 
show, respectively, the overages for the several districts. 
The normal for any district may be found by adcliug the de- 

2,000 stntioutl, is exhibited ou Chart 111. 

-~ ~- L- ~ ~~~ 

temperature over some other. For reasons ahore stated 
general meteorological features only can be preseuted in this 
brief refereucte. 

I n  the secoud decade of December the barometric pressure 
was markedly high over east-ceutral and ceutral Europe, the 
lltti, 16th, and 17th being the ouly dates the area of high 
pressure was ceutral west of the 20th meridian of eitst longi- 
tude. During this period the presstire rose above 30.30 and 
the temperatiire fell below -loo within the area of highest 
pressure. From the 19th to 24th the pressure was above 30.00 
over tiorthenst Eiissia, aud ou tlie 34th the temperature was 
below -20° in that region. On the 35th and 26th the pres+ 
we was above 31.10 in ceutral Russia (the highest pressure 
noted in Europe diiriug bhe period under cliscnssiou). Duriug 
the last few days of the month the area of highest pressure 
occupied west-central Europe with prewiire varying from 30.30 
to 30.90. Duriug this month the Asiatic area of high pressure 
seemed to hare shifted its positiou to the westward, aiid the 
pressnre was apparently below the norm;tl over ceutral Asia. 
During the third decade of' the month the area of highest 
pressure shifted its position from east-central aud central 
Europe to west-central Europe. The pressure for the mouth 
wm above tlie iiorinalocer the south-central part ot' the Uuited 
States, and it was below the uormal over southeast and south- 
central Europe, over the uorth Atlantic Oceitu nloug the traus- 
Atlantic steamship routes, over the Canadian Maritime Pro\-- 
inces. along the Atlantic coast of the United States, aut1 over 
the northwest aud extreme southwest parts of the Uuited 
States. The European cold wave seemed to extend westward 
in the middle latitudes over the uortlieast part of the United 
Btates, while over the north-ceutral part of the United States 
there was a marked excess of temperature. 

Duriug the early part of Jauuary the area of high pressure 
occupied a more southerly position thau iu December, aud the 
pressure was high over the British Isles. Ou the 8th and 9th 
the pressure was above 30.70 over ceutral Europe, aurl ou the 
10th the pressure wits above 30.70 over southeast Eurolbe, aut1 
an area of high pressnre occupied west-ceutral Europe. After 
tbe date last named the area of high pressure seemed to divide, 
one part recediug into Asia, aucl the other showing an iucliua- 
tion to settle, to the westward and southwestward over the 
British Isles. On the 14th aud 15th the presswe was above 
31.00 along the trans-Atlitutic steamship routes east of the 
25th meridian. Duriug tlie latter part of January the me;w 
pressure was generally low over the British Isles, aud the area 
of high pressure was confined to enst-central Europe, whence 
it exteuded over central Asia. rn this month the uie:tu press- 
ure was below the uormal over extreme southeast Europe, 
and geuerally over the Uuited States aud Canncla east of the 
100th meridian. The meau pressure was above the uorrual 
Over the east part of the north Atlantic Oceau, betweeu the 
U)th and 55th parallels, and over the west nud extreme south- 
east parts of the Uuited States; aud iu the middle platean re- 
gion the meau pressure was the highest ever uotecl i n  tlie 
United States for January. Tlie mean temperature was the 

tiou exceeded 10.00 in soutlienst Massachusetts, west Conuecti- 
cut, southeast New Pork, north New Jersey, north-central Ala 
bama, central and southwestern Mississippi, the iuterior of 
Loiiisiaua aud easteru Texas, and ou the centr:tl Oregon coast; 
i t  exceeded S.00 over central Nova Scotia, from houtheast New 
Yorli slid enst Pellusglvnnia over uorth New Jersey, north 
Connecticut, aud a part of southeast Massachusetts, in uortli- 
central Alabama, from central Mississippi over east Texm, 

highest ou record for Jauiiarg over the northwest part of the 
United States, ciud it was above the normal in parts of central 
Asia and southeast Europe. The Enropeau cold did uot ex- 
tend westward to the Ainericau coutiueut, where the mouth 
was warmer thau iibiial, except in the south-central aud ex- 
treme southeast parts. 

The following are among the lowest temperatures noted in 
western Europe daring the past winter: -Yo at Berlin, January 
18th; -3O at Mduicll, January l'itli; -3O at Vieuua, Decem- 
ber 30bh; 0 at  Stockholm, January 10th; 3 O  a t  Brussels, De- 
cember 30th; So a t  Paris, Jaiiuary 30th; 14O at Lotidon, De- 
cember 35th ; 31O at Leith, January 8th ; 30° at Lisbon, Jan- 
uary 19th; aud 2So a t  Algiers, Ja1111itry 19th. Duriug the 
period of  41 dags from December 13th to January 92d the miui- 
m u m  tem~~eratnre fell below the freeziug poiut ou 41 days at  
Vienna, Municli, and Stockholm ; on 40 days at Loudou and 
Brussels; oii 30 clays at Berlin; ou 37 days at  Paris; on 25 
clays at, Leith; ou 6 clays ;tt 12ome; ou 3 days at Algiers; and 
on oue day at Lisbon. Over thesouth part of Englaud, where 
the nie;tii tem1)eratnre for December w:ts more than loo below 
the ~iormal, the cold spell was reported the most persistent 
since 1SL4, :ilthongli tbe temperature was uot exceptiouitlly 
low uor the SuowfiIll remarkably heavy. Over tlie uorth part 
ofthe Rritish Isles the inem temperatiire was above tlie Iiortunl. 
Over the we-t part of the contineut of Europe the winter will 
niunber amoug the most severe of the ceuturg. In Austria the 
colt1 WHY iiuprece(Iente(1 i u  a qwirter of a ceutury. 
w-s of the century in western Europe mere those of 1807- 
1808, l S l ~ . l S l 3 ,  1813-1814, and 1839zJ$30, t8he last being the 
most severe. Other cold spells occurred i n  Jauiiary, la$& 
February, l E 5 ,  February, _1853, December, 1879, and January, 
1881. 

Among uotable features of the past winter were the 1111118- 
nally small uumber of cold waves of marked severity which 
reached the Atlitntic coast of' the United States from the in- 
terior of the contiueut ; the ruarked teudencj of uortli Atlau- 
tic storms to pass southeastward over the Bay of Biscap, ' 

southeast Europe, and the Mediterranean Sea in December, to 
which course they were probably deflected by the area of high 
pressure over ceutral Europe ; aud the northerly coiirse of 
uorth Atlaiitic storms over the eastern part of the ocean in 
Janiiary, iu whicli month the area of h i g h  pressure occupied 
:L more southerly and westerly positiou thau in December, and 
t>he storms were apparently deflected to a northerly course be- 
fore reaching European waters. Referring to the period of 
cold in Europe, Mr. C. J. Lyons, in  charge of the weather ser- 
vice of the Hawaiiau Governn~eut Survey at Honolulu, re- 
ports that the chwacteristics of the winter at  that place were 
the uni i sud  persistence of trade winds and a tendency in vari- 
able winds to the uort4wt.st qaadraut rather tlian the south- 
west qnadriiu t, resulting i n  an enornioiis dispropmtion of rain- 
fall ou the uortlieast coasts and inoantsin sides. The baro- 
metric pressure was only about .006 above the nornial, and the 
teutperature r e q  slightly in  excess, owiug to the prevaleuce 
of tlie trades. 

Tile severer 1 e 
/c. 


